DNA sequence comparison considering both amino acid and nucleotide insertions/deletions because of evolution and experimental error.
Amino acid similarity often needs to be considered in DNA sequence comparison to elucidate gene functions. We propose a Smith-Waterman-like algorithm which considers amino acid similarity and insertions/deletions in sequences at the DNA level and at the protein level in a hybrid manner. The algorithm is applied to cDNA sequences of Oryza sativa and those of Arabidopsis thaliana. The results are compared with the results of application of NCBI's tblastx program (which compares the sequences in the BLAST manner after translation). It is shown that the present algorithm is very helpful in discovering nucleotide insertions/deletions originating from experimental errors as well as amino acid insertions/deletions due to evolutionary reasons.